This study conducted a conceptual replication on Chae et al. (2014) by utilizing multiple comparison groups of IT leading firms. Empirical testing for the positive association between information technology (IT) capability and firm performance has been a celebrated debate in IS research due to mixed findings; Bharadwaj (2000) and Santhanam and Hartono (2003) confirmed the positive impact of IT capability on firm performance, but Chae et al. (2014) suggested no relationship between the IT capability and performance. Understanding what produces contradictory results is a timely and critical issue because a large body of the business value of IS research has employed IT capability as a key construct. Whereas Chae et al. (2014) investigated the link between IT capability and firm performance by comparing the performance of an IT leader and that of a single matched group from [2001][2002][2003][2004], this study examined the relationship by building multiple comparison groups, which include all firms in the same industry. As a result, contrary to findings by Chae et al. (2014) , this research indicated that IT capability has a significant impact on a firm's financial performance.
Introduction
"The questions stay the same, only the answers change." (Stiglitz, 1989, p. 23) Stiglitz's joke encapsulates what has happened to economics theories but is not only applicable to economic phenomena. The information systems (IS) research area also has a controversial and unsolved question: Does IT capability improve firm performance? Three MIS Quarterly papers have provided two different answers in the past two decades. First, the IT capability construct was defined and measured based on the data retrieved from the InformationWeek (IW) 500 list from 1991 -1994 (Bharadwaj, 2000 . A matched sample comparison was conducted by selecting leading IT groups from the IW 500 list as well as benchmark (or control) groups, whose revenue was similar (within 70%-130% of the IT leaders' revenue) to the IT leading groups but that were not on the IW 500 list. The IT leaders realized superior firm performance as measured by several accounting ratios. Several years later, the same issue was investigated, but a different comparison method was employed (Santhanam and Hartono, 2003) . Whereas Bharadwaj (2000) selected a single benchmark group of leading IT firms, Santhanam and Hartono (2003) considered multiple benchmark groups of leading IT firms in the same industry to minimize selection bias. In other words, they compared the performance of IT leaders, such as Wal-Mart Stores, Inc., and the average performance of leading non-IT firms in the retail industry. The results of the second study confirmed the findings of the original investigation and revealed the robustness of the relationship between IT capability and firm performance. IT capability enhances firms' financial performance, and this influence is also sustained three years later. Until recently, the contribution of IT capability on firm
Figure 1. Comparison of This Study with Three Prior Studies
The purpose of this study is to fill in the gap which is shown in Figure 1 by replicating the results of Chae et al. (2014) using the IW 500 list from 2001-2004 along with multiple benchmark groups, as suggested by Santhanam and Hartono (2003) . This investigation differs from the prior three studies in that we built the multiple comparison groups by selecting all firms in the same industry (two-digit and four-digit SIC codes were adopted) to which leading IT firms belong, and we used data from the early 2000s. In answering the research question of the current study, "Does IT capability have a positive impact on current and sustained firm performance?" this work will contribute to the IS research area in several ways. First, we suggest that the positive association between IT capability and firm performance still exists. Second, we propose that the use of multiple comparison groups, considering all firms in the same industry, is preferable in empirical research in IS. Third, we provide a paradigmatic case for why replication studies in IS are required and necessary for expanding our understanding of a certain topic.
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The remainder of this study is organized as follows. In the next section, the hypotheses are introduced. The research methods and results are presented, and then the implications of the study are discussed.
Hypotheses
We tested the eight hypotheses that Bharadwaj (2000) , Santhanam and Hartono (2003) , and Chae et al. (2014) examined.
Hypothesis 1: The average profit ratios of firms that have superior IT capability are higher than the average profit ratios of all other firms in the same industry.
Hypothesis 2: The average cost ratios of firms that have superior IT capability are lower than the average cost ratios of all other firms in the same industry.
Hypothesis 3: The average profit ratios of firms that have superior IT capability are higher than the average profit ratios of all other firms in the same industry over three subsequent years.
Hypothesis 4: The average cost ratios of firms that have superior IT capability are lower than the average cost ratios of all other firms in the same industry over three subsequent years.
Hypothesis 5: After controlling for prior financial performance, the average profit ratios of firms that have superior IT capability are higher than the average profit ratios of all other firms in the same industry.
Hypothesis 6: After controlling for prior financial performance, the average cost ratios of firms that have superior IT capability are lower than the average cost ratios of all other firms in the same industry.
Hypothesis 7: After controlling for prior financial performance, the average profit ratios of firms that have superior IT capability are higher than the average profit ratios of all other firms in the same industry over three subsequent years.
Hypothesis 8: After controlling for prior financial performance, the average cost ratios of firms that have superior IT capability are lower than the average cost ratios of all other firms in the same industry over three subsequent years.
Research Method

Sample Selection
This study precisely followed the procedure carried out in the prior three relevant studies (Bharadwaj, 2000; Chae et al., 2014; Santhanam and Hartono, 2003) to identify IT leaders in the IW 500 lists from [2001] [2002] [2003] [2004] . IW 500 list is the cornerstone of this research and three prior studies to assess a firm's IT capability, and we have examined several issues of using IW 500 list in Appendix A. During the period, the magazine announced 500 firms with a higher level of IT capability based on the assessment of editors in InformationWeek. The first step involved collecting data by building potential IT leaders appearing on the IW 500 list. In total, 2,000 firms were identified. In the second step, we chose firms that were listed more than once to develop a robust sample of IT leaders (Bharadwaj, 2000) . For instance, Pfizer was not included in the leading IT group because the firm was listed only once on the IW 500 list in 2001. On the other hand, Wal-Mart Stores was regarded as an IT leader since the company was listed on the list from [2001] [2002] [2003] . After this step, 549 IT leaders in several industries were incorporated. In the third step, the comparison group of 549 IT leaders was assembled, and 337 industries were identified according to the standard industry classification (SIC) scheme. This study used the two-digit SIC code and the four-digit SIC code to build a comparison group. If an IT leader was the sole company in its industry, it was excluded in this step. After matching IT leaders with their rival firms, a total of 337 firms remained. These steps are summarized in Table 1 . The biggest difference between this study and prior works (Bharadwaj, 2000; Chae et al., 2014) was that this research considered all firms in the same industry, whereas the prior two studies chose a single firm as the control group. When Bharadwaj (2000) and Chae et al. (2014) selected a control group of an IT leader, the average sales volume of the control firm was required to be within 70%-130% of that of an IT leader. In their research, four-digit SIC codes were initially adopted to build a control group, but two-digit codes were also used when there was no control group that satisfied the above requirement. In contrast, Santhanam and Hartono (2003) considered all firms in the same industry as the comparison group of an IT leader. This research follows the approach of Santhanam and Hartono (2003) because selecting a single control group can be arbitrary and reduces sample sizes.
Research Method
As prior investigations (Bharadwaj, 2000; Chae et al., 2014; Santhanam and Hartono, 2003) employed a paired matching comparison to test Hypotheses 1-4, this study followed the same procedure. (Bharadwaj, 2000) . To evaluate the possible halo effect, concerned with Hypotheses 5-8, this study adopted two regression models:
The financial performance variables are profit ratios and cost ratios, and the IT capability (ITC) variable is a dummy. ITC variables are coded as 1 for leading IT firms. On the other hand, ITC variables are coded as 0 for comparison groups. The regression model 1 tests whether the financial performance of a firm in a specific year was related to the prior year's financial performance. Statistically significant coefficient Volume 2 Paper 3
Research Result
A Comparison of Financial Performance (H1 and H2)
The results of the pairwise t-test (p-value) and Wilcoxon signed-rank test (z-value) for the 2001-2004 data are summarized in Table 3 . In most cases, IT leaders realized better financial performances in profit ratios and lower values in cost ratios. In profit ratios (i.e., ROA, ROS, OI/A, OI/S, and OI/E), the mean and median values of IT leaders were higher than those of control groups. On the other hand, for cost ratios (i.e., COG/S, SGA/S, and OPEXP/S), the mean and median values of IT leaders were lower than those of the control groups. Exceptionally, there was no significant difference in OI/E ratios from 2002-2004 when considering paired t-test results, a finding that may be due to the small companies in the control group taking advantage of managing their employees. Overall, this paper argues that Hypotheses 1 and 2 were supported. This study also examined the sustained competitive advantage of IT leaders by comparing the financial performance of two groups (IT leaders and their control groups) measured from 2005-2007. If IT capability has an impact on firms' sustained competitiveness, the financial performances of IT leaders should be superior to those of the control groups. Profit ratios and cost ratios were used to identify the difference between the two groups in sustained financial performance, and the results are summarized in Table 4 . The mean and median value of the profit ratios (i.e., ROA, ROS, OI/A, and OI/S) of the IT leaders were significantly higher than those of the control groups from [2005] [2006] [2007] . For the cost ratios (i.e., COG/S, SGA/S, and OPEXP/S), IT leaders had lower mean and median values compared to the control group. However, there was no significant difference between the OI/E of the IT leaders and the control groups. This study identified a substantial difference in the sustained financial performance between IT leaders and control groups. Subsequently, this study argued that Hypotheses 3 and 4 were supported. 
Testing for Halo Effect (H5-H8)
Two regression models 1 and 2 were tested to assess whether the halo effect was present when selecting leading IT groups. The regression results are described in Table 5 . In almost all cases, prior performance had a significant impact on firm performance. For instance, the coefficient of prior year financial performance on the ROA of 2002 in the four-digit column was 0.206, which is significant at the 1% level. This means that the ROA of firms in 2002 was largely related to the ROA of firms in 2001. By the same token, the influence of IT capability on firm performance after controlling for prior firm performance can be estimated by the coefficient of IT capability. About two-thirds of the coefficients of IT capability in Table 5 were statistically significant at the 5% level. These results partially support the Hypotheses 5 and 6 in this study.
Table 5. Results of Tests for Hypotheses 5 and 6
Volume 2 Paper 3 Coefficients of prior ratio and IT capability are standardized. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level This study also examined the halo effect on the sustained financial performance of leading IT groups and their control counterparts. Table 6 displays the summarized results. Similar to the data from 2001-2004, the financial performance of firms was substantially associated with prior financial performance. The regression results also partially supported Hypotheses 7 and 8 because nearly two-thirds of the coefficients of IT capability in Table 6 were significant. 
Discussion
We provided evidence that IT capability had a positive association with firm performance using IW 500 data from 2001-2004 contrary to Chae et al. (2014) . We considered all firms in the same industry as control groups; whereas Chae et al. (2014) identified a single matched firm as control groups. We believe that it is more appropriate to show that IT leading firms outperform average firms in the same industry, as tested in our study, than to suggest whether an IT leader maintains a superior position over a single rival firm, as examined in Chae et al. (2014) . A firm's strategic actions are highly influenced by other companies in the same industry (DiMaggio and Powell, 1983) , and industry membership has a critical influence on a firm's profitability (McGahan and Porter, 1997) . Especially, when a firm is exposed to uncertainty, the firm is likely to decide its strategic posture, which means the intent of a strategy relative to the current and future state of an industry, by following other firms' behaviors in the same industry instead of observing a rival firm's intention (Courtney et al., 1997) . Similarly, when a firm invests in IT, the firm considers industry average rather than a firm's peers (Mithas et al., 2013) . In this sense, it is desirable to compare a firm's performance with industry average rather than a specific peer.
We need to apprehend what factors caused the disparate result between Chae et al. (2014) and this research. The mode of selecting the control group (i.e., a matched firm or all firms in the same industry) seems a noticeable factor, which brings about the inconsistent results. However, the possible selection bias from the choice of a single benchmark group (Santhanam and Hartono, 2003 ) cannot be a serious concern because Chae et al. (2014) considered 296 leader-control pairs in four years, and the sample size was large enough.
Instead, there must be moderating or mediating factors that we did not consider. For instance, the firm size of control groups might have influenced firm performance. The firms in control groups investigated in Chae et al. (2014) were generally bigger than the firms in the control groups in this study. A large body of prior research has shown that firm size has an effect on firm performance such as ROA or Tobin's q (Wiggins and Ruefli, 2002) . Also, the utilization of IT is closely related to firm size (Atasoy et al., 2016) . Thus, the size of control groups may have had an effect on the relationship between IT capability and firm performance.
Another possible cause for the discrepancy could be connected to the industry factors. Kohli and Devaraj (2003) proved that the type of industry had a significant moderating impact on the payoff metric. Mithas et al. (2012) showed that IT has a greater effect on firm profitability in service industries than in manufacturing industries. We may need to investigate the impact of IT capability on firm performance according to the industry sectors rather than aggregate the impact to understand the mixed results.
Bhadadwaj (2000) has been cited more than 3,500 times according to Google Scholar. The reason that the paper has such an influential position is that it provided a theoretical background to show how and why IT contributes to firm performance. Without using the concept of IT capability, it is still elusive to link IT to the economic value of a firm (e.g., profitability). Bharadwaj (2000) suggested that IT capabilities, IT resource with the ability to use them, are idiosyncratic and firm-specific resources that are not transferable to other firms and contribute to the competitiveness of firms. During the last 16 years, there were substantial changes and improvements in IT. Enterprise resource planning, e-commerce, customer relationship management, and knowledge management were introduced after the mid-1990s (Wang, 2010) . It can be argued that the concept of IT capability is outdated in the sense that the construct does not reflect the newly developed IT systems. A specific method for measuring IT capability can be evolved over time and has changed to include the changing nature of IT (Lee et al., 2015; Lu and Ramamurthy, 2011) . However, this study suggests that the core tenet that IT capability is the source of competitive does not change. This is the implication for the practitioners. A firm's IT applications and its ability to use them are still critical to outperform its rivals in the same industry.
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We would argue the necessity of replicating studies in the IS research area. As Dennis and Valacich (2015) stated, "replication is one of the main principles of the scientific method.
[…] Replication will either improve confidence in our research findings or identify important boundary conditions." (p. 1) To expand our understanding of a certain topic in the IS area, we need to retest and affirm the research results of prior studies. Particularly, when mixed findings are uncovered, it becomes difficult to overemphasize the need for replications. Replication studies do not have limited theoretical contributions in the sense that a theory is iteratively improved and elaborated by developing conceptual models and supporting the models with empirical results. Also, replications are necessary to increase the generalizability of research models to other research settings (Compeau et al., 2012) .
Conclusion
This study replicated and extended three prior MIS Quarterly studies on the contribution of IT capability on firms' financial performance. Bharadwaj (2000) and Santhanam and Hartono (2003) evidenced the positive association between IT capability and firm performance based on IW 500 data from 1991-1994. In contrast, Chae et al. (2014) identified no relationship between IT capability and firm performance using IW 500 data from [2001] [2002] [2003] [2004] . The present study similarly analyzed IW 500 list from 2001-2004 but compared the financial performance of leading IT groups with that of all firms in the same industry, as accomplished by Santhanam and Hartono (2003) . Interestingly, contrary to the results reported by Chae et al. (2014) , we observed a positive impact of IT capability on firms' financial performance. We do not argue that the procedure of Chae et al. (2014) or their research results were inappropriate; instead, we contend that the research findings can be differentiated depending on the selected control group. According to the results of this study, IT capability played a critical role in developing the competitive advantage of firms and was an advantage that could be sustained over subsequent years.
